In the title salt, C 10 H 11 N 3 2+ Á2C 8 H 5 O 4 À , doubly protonated 4,4 0 -dipyridylamine (dpa) cations participate in N-HÁ Á ÁO hydrogen bonding with two hydrogen phthalate anions to form a neutral unit. Both anions contain an intramolecular O-HÁ Á ÁO hydrogen bond. In the crystal structure, these units form two-dimensional layers through -stacking interactions with a centroid-to-centroid distance of 3.763 (3) Å . In turn, these layers aggregate in three dimensions by additional N-HÁ Á ÁO hydrogen bonding. The assignment to the noncentrosymmetric space group P1 is corroborated by chemically unreasonable aromatic ring bond distances and poor K scale factor distributions for a disordered model in the centrosymmetric P1 space group.
Related literature
For the crystal structure of dpa, see: Cordes et al. (2006) . For a chiral dpa-containing coordination polymer, see: Montney et al. (2007) . For carboxylic acid/imine co-crystals, see : Horiuchi et al. (2005) ; Bhogala & Nangia (2003) . For charge-separated hydrogen bonding, see: Steiner (2002) . For the preparation of dpa, see: Zapf et al. (1998) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ).
O3-H3AÁ Á ÁO2 1.07 (9) 1.37 (9) 2.386 (6) 155 (7) O6-H7AÁ Á ÁO7 Data collection: SMART (Bruker, 2001 ); cell refinement: SAINTPlus (Bruker, 2003) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: CrystalMaker (Palmer, 2005) ; software used to prepare material for publication: SHELXL97.
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4,4'-Iminodipyridinium bis(hydrogen phthalate) D. P. Martin and R. L. LaDuca Comment Co-crystals containing carboxylic acids and imines have exhibited enticing physical properties such as ferroelectricity (Horiuchi et al., 2005) . Proton transfer between carboxylic acid and pyridine components has been observed in this class of co-crystals (Bhogala & Nangia, 2003) . Charge-separated hydrogen bonding interactions serve to promote the stability of these co-crystals (Steiner, 2002) . Because of locked conformation between its pyridyl rings in the solid-state, crystals of pure dpa are noncentrosymmetric (Cordes et al., 2006) . Coordination polymers containing dpa have been observed to crystallize in noncentrosymmetric space groups (Montney et al., 2007) . Thus we have sought to prepare chiral dpa-containing co-crystals. (Fig. 3) . Geometric parameters for the hydrogen bonding interactions are given in Table 1 .
The assignment to the noncentrosymmetric space group P1 is corroborated by chemically unreasonable aromatic ring bond distances (1.0 and 1.7 Å) and poor K scale factors distributions for a disordered model in the centrosymmetric P1 space group.
Phthalic acid was obtained commercially. 4,4'-dipyridylamine was prepared via a published procedure (Zapf et al., 1998) .
A mixture of phthalic acid (96 mg, 0.58 mmol) and 4,4'-dipyridylamine (50 mg, 0.29 mmol) was placed in 10.0 g water (550 mmol) in a 25 ml beaker. The solution was then heated to boiling. Large colourless blocks of the title compound were isolated after the solution was cooled to 298K and allowed to stand undisturbed for 3 d.
supplementary materials sup-2 Refinement
All H atoms bound to C atoms were placed in calculated positions, with C-H = 0.95 Å and refined in riding mode with U iso = 1.2U eq (C). All H atoms bound to O and N atoms were found via Fourier difference map and refined with U iso = 1.2U eq (N) or 1.2U eq (O). The pyridinium N-H bonds were restrained with N-H = 0.89 (2) Å and the amine N-H bond was restrained with N-H = 0.85 (2) Å. The O-H distances were allowed to refine. In the absence of significant anomalous dispersion effects Friedel pairs were merged prior to the final refinement.
Figures Fig. 1 . Asymmetric unit of the title compound, showing 50% probability ellipsoids and atom numbering scheme. Hydrogen atoms are represented as short gray sticks. Color codes: lightblue N, red O, black C. Hydrogen bonding is shown as dashed lines. 
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